The effect of bacteria on planula-larvae settlement and metamorphosis in the octocoral Rhytisma fulvum fulvum" Main changes made the manuscript are listed. Specific answers to the referees' queries can be found below.
1. The title has been changed according to the reviewers' suggestions.
2. We have included information regarding collections sites and permits obtained to collect the coral planulae. These results were previously quoted as "data not shown" in the manuscript. 4. We have re-dimensioned our claims regarding the effect of specific bacteria in the abstract and discussion.
Referee 1.
We are extremely grateful for the detailed review of the text. We have corrected all the typing and grammar mistakes listed by the referee and provide detailed answers to the referee's queries below. We fully agree with the referee in that the data presented in the manuscript require further experimentation, including the addition of antibiotics and metagenomic analysis of the larvae in order to allow the achievement of clear conclusions regarding vertical transmission of bacteria. We think that the establishment of this simple culture system will allow carrying out much deeper investigations in the future in this field. We have re-dimensioned our claims regarding vertical transmission of bacteria in the abstract and text. All minor amendments have been done as suggested.
Query: While I believe the Mann-Whitney test is appropriate for these data, please provide cut-offs in text and in the figures. There's often mention of significance, but statistical values are missing. And although there does appear to be some trends, values are necessary. Please provide values for the statistics on figures, in text, and figure descriptions Answer: We have included the results of the statistical analysis in the text as requested. Due to the high deviations in some of the experiments and the limited number of replicates, many of the observed differences were not statistically significant.
The need for a higher number of replicates for this type of experiments was already stated in the last sentence of the first manuscript and we have included an additional comment in this new version (lines 488-491). The limitations in the availability of Answer. We have re-phrased the paragraph. We hope it is clearer now.
Query: Line 285/286: I don't see this is figure 4. Perhaps I should read it as "by" day 35? On day 35 for 2.7 uM-dark, metamorphosis is below 70%. Answer: Indeed, there was a mistake in the numbers reported in the text. We have amended it. Query: Given the complexity of the microbiome of the seawater, perhaps some of the observed effects of the fractions were due to competitive interactions between microbes within the seawater resulting in exclusion of pathogens. Therefore, while no "beneficial" bacteria directly interacted with the larvae, pathogenic/harmful bacteria were also prevented from affecting the larvae. Answer: Indeed, the observed effects may derive from different interactions in the microbial population: competitive exclusion, probiotic effect or improvement of water quality. As suggested, we have made a more detailed mention of these possibilities in lines 493-496. One of the interesting additions of the work is that the establishment of this experimental system will allow the analysis of changes in the microbial component of the holobiont in future experiments using a very limited number of larvae.
Query: Line 359: Please provide method in more detail, preferably in methods section.
Answer:
We have included a more detailed description of this experiment in the methods section.
Query: Line 349 -351: Is this reduction in metamorphosis significant? Also, it seems that although more larvae do achieve the early metamorphosis stage in unchanged water, those under exchanged water conditions achieved advance metamorphosis. Answer: The evaluation of the developmental stage is tricky, mainly for the initial attachment stages, that can be reversible (see explanation above). It is not possible to follow the individual evolution of the larvae, but as shown for 2016 experiments ( Figures 5 and 6) , the progression of the number of long-tentacle larvae is continuous with time. Answer. We are grateful for the Reviewer's comments. We are aware of the fact that additional experiments are required to confirm some of the findings. We think that the fact that we could obtain advanced metamorphosed polyps under such a controlled conditions constitute an interesting tool for future studies. Despite a higher number of replicates will be required in order to obtain statistically significant data, the small number of larvae required for the experiments in this new cultivation methodology is an additional advantage.
Query: 1) In the Material and Method section, the Authors write: "Since data did not fulfill the conditions of normality and homoscedasticity, and could not be improved by transformation, they were analyzed using the non-parametric Wilcoxon-Mann-Whitney test" (line 202). In all graphs, however, spread of data is represented using the mean and standard deviation, generally a bad representation for non-normally distributed data, since they can be strongly affected by extreme values. A more appropriate alternative would be to use median and interquartile range as a measure of dispersion.
If mean and standard deviation are to be kept, it should be demonstrated why they provide a good representation of the analyzed data.
Answer. Indeed, for non-normally distributed data the suggested representation is more suitable, when the number of replicates is high. For measurements with only 3 replicates we think it is not useful. Indeed, more replicates are needed in this type of experiments in order to allow a more reliable statistical analysis. This new experimental system will surely provide a new tool to perform experiments on larval development with a higher number of replicates, despite the general limitation of the number of larvae that can be harvested for research purposes. For now, our main objective was to demonstrate that survival and acceptable development could be achieved in the system, and establishing the basic culture parameters for future experiments. The need for a higher number of replicates for this type of experiments was already stated in the last sentence of the first manuscript and we have included an additional comment in this new version (lines 488-491).
Query: 2) One of the main conclusions of this study is that vertically inherited bacteria (acquired during the brooding period) are sufficient to induce settlement. This is based on the observation that wild-caught planulae put into sterile (autoclaved) water can still settle and metamorphose, while previous reports showed that planulae put in seawater 6 containing antibiotics do not (Ben-David-Zaslow and Benayahu 1998) . From this, the Authors conclude that "vertical transfer of the bacteria to the larvae during oogenesis is sufficient to support larval settlement and development in R. f. fulvum" (line 450). While the Authors are likely correct in their conclusions, experimental data proving this claim are still missing, and it is still possible that environmental bacteria acquired during the course of the experiments were involved in larval settlement. A key control would be to place the planulae first in autoclaved-seawater containing antibiotics and then to replace the medium with autoclaved-seawater, expecting that those planulae would never settle and metamorphose, contrary to those that have not been treated with antibiotics. Considering the difficulty in obtaining new biological material of this species I would not suggest the Authors to perform new experiments. Instead, I would suggest the Authors to be more cautious in the Abstract and Discussion.
We fully agree with the referee in that additional experiments are required in order to elucidate the exact mechanisms of the establishment of the microbial component of the halobiont. As explained above, this fact is stated in lines 500-503, 535-537, 573-576 and in the abstract.
Query:
3) The Authors make the interesting observation that planulae maintained in constant darkness have initially a higher chance to settle but then lower chance to complete metamorphosis, compared to planulae under a day-night cycle. They conclude that "Light is beneficial for planulae development after day 20 […] indicating the possible presence of beneficial phototrophic bacteria in the coral microbiome" (line 36). However the Authors do not provide any proof for the presence of those phototrophic bacteria and their role in this process. I think the Authors should be more cautious and discuss alternative scenarios -in particular the possibility that the metamorphosing planulae themselves positively respond to light. Many types of photosensitive cells have indeed been described in cnidarians, including at the planula stage in some species.
Answer: Thank you for your comments. Although the differences in development observed between dark and L:D cultures are too high to indicate that light is acting just a "cue" for settlement ( Figure 5 ), we fully agree in that additional experiments are required in order to confirm that the difference is due to the metabolic interactions with phototrophic symbiont bacteria. We have rephrased this section. A more detailed list of the different possible explanations for the increase in larval metamorphosis in the presence of light despite being devoid of the photosynthetic algal symbiont has been provided (lines 515-517).
